Binding of the junction-resolving enzyme bacteriophage T7 endonuclease I to DNA: separation of binding and catalysis by mutation.
Bacteriophage T7 endonuclease I is a resolving enzyme that selectively cleaves four-way DNA junctions, and related branched species. We have isolated mutants of this protein that retain full structural selectivity of binding to four-way junctions, but which are completely inactive as nucleases. This is consistent with a divisibility of structure-selective binding and catalysis. The mutations that inactivate endonuclease I as a nuclease are clustered into the second quarter of the primary sequence, a region that displays some sequence similarity with the related junction-resolving enzyme endonuclease VII from bacteriophage T4. This suggests that these residues may form the active site of these enzymes. The configuration of the helical arms of the junction bound by mutant endonuclease I has been investigated by gel electrophoretic methods. We find that the junction is bound in the presence or absence of magnesium ions, and that the global structure of the bound form is apparently identical with or without cations. The patterns of mobilities suggest that the structure of the junction becomes perturbed by the binding of the protein.